In this paper are considered a computational model, method and system of Modeling of Computational Systemic Deep Mind. This system is capable to operate under uncertainty, without the use of human intelligence and generate inferences, expressed in internal and external languages of representation of these reasoning. The use of this system is oriented on the introduction in the Complex Adaptive Systems as a plug-in, enabling these systems to be self-organized and operate computationally, intellectually, autonomously, systemically, in real time, in the inhomogeneous subject areas and in unknown in advance situations and scenarios of processing. These possibilities are realized in proposed system by the processes of computational of Perception, Reasoning, Systemic Thinking and Cognition, using our self-developed methods of application of principles of Systems Approach and Situational Control, main aspects of Fuzzy Logic, Linguistics, Computational Mind, Cognitive Science and of methods of: a) Perception the reality of environment, b) Situational Fuzzy Control of data, information, knowledge, objects, models and processes, c) Representation, Generalization and Explanation of Knowledge, d) Fuzzy Inference, e) Decision making, f) Intelligent User Interface, g) Control of Dialogue, h) Reasoning and Systems Thinking, and i) Cognition, using these methods systemically and at whole.
Introduction
The article suggests a method, a model and a System of Modeling of Computational Systemic Deep Mind (SMCSDM), with focus on adaptation of them in the Complex Adaptive Systems as a plug-in and implementation of the Computational Systemic Deep Mind properties and features in conditions of uncertainty. These properties and features are modeled by the functions of Computational Brain System, System of Computational Cognition, Computational Nervous system, Knowledge Discovery system and Cyber-physical sensory Computational System (Fig. 1) , which are the subsystems in SMCSDM. These functions are implemented by our self-developed computational methods of modeling of the: a) cognition, b) fuzzy reasoning and systems thinking, c) perception of languages and objects of reality, d) identification, classification, transformation, memorization, actualization of the semantic objects and models, e) fuzzy inference, f) decision making, g) control of dialog between systems and humans, h) representation, generalization and explanation of knowledge, i) situational fuzzy control of processes, organized by intelligent user interface, j) situational control of data, information, knowledge, objects and models, k) memory organization, and l) sensitivity and emotions.
These methods and methods apply the principles of the systems approach and situational control, as well as the main aspects of fuzzy logic, linguistics and cybernetics, which enables this system to be self-organized and operate computationally, intellectually, autonomously, systemically, continuously in real time and in advance unknown situations. Fig. 1 and (7) in the following paragraphs describe the computational model of adaptation of SMCSDM as a plug-in in Machine Learning system. According to Computational theory of Mind 4 the objects of reality should be interpreted and mentally presented in a computer in form of language of thought, expressing their structures, models, algorithms of processing, regularities and features of these objects. According to the Cognitive Science 4 the Brain is serving to control and coordinate the mental and physical actions by means of a Nervous system.
In context of this article the SMCSDM displays the Properties, which are generated by continuous activity of the computational Brain system, using its computational Nervous system ( Fig.1 ).
In this connection, the Properties of SMCSDM define the state and the level of development of the computational artificial Brain. Thus, the main task of creation and self-development of SMCSDM consists in development of the models and methods of: (a) interpretation of the objects, phenomena and their properties of reality, using their outer representations, perceived from natural language (NL), via texts, devices of the senses, hearing, smell and others, (b) extraction and actualization of conceptual meaning of the objects, phenomena and their properties of reality in internal machine representation, in the form language of thought, and (c) synthesis by reverse transform of these objects, phenomena and properties of reality from their internal representation of language of thought into their external representation on NL, by way of reproduction texts, signals, images, senses, hearing, smell, graphics and others.
Conception
Uncertainty defines the current states of knowledge of the object and its fuzzy environment in an emergency situation, where their properties, structure, origin, nature, method for producing and sequence of processing of this object in the environment are not known beforehand and is required an analysis in real time for computational cognition of these states.
The Reasoning [7] is the process of using existing knowledge to draw conclusions, make predictions, construct generalizations and explanations, using deductive, inductive and other methods for gaining new knowledge and parcels using the Situational Knowledge Control [8] , Modeling of Fuzzy Inference [9] and a Decision making [8] under uncertainty.
The Systemic Thinking [7] is a process of: a) generalization of results, obtained by the group of active processes of Reasoning, based on methods of applying of Systems Approach [6] and Situational Control [5] and principles under uncertainty and Fuzzy Environment, and b) detecting and predicting the behavior of the system by modeling of the process of systems thinking [10] , actualization his current state, enhancing its stability, viability, integrity, and providing its interaction with other its surrounding systems.
The Perception is the process of obtaining a knowledge from a data and information, including the properties of environment and its objects with the use of process of Systems Thinking for the purpose of Cognition a data and an information, generalization, actualization and memorization (storing) their state in their repositories in continuous real time.
The Cognition is concidered to be a continuosly in real time process of Perception of objects in their reality, implemented by the process of Systems Thinking to the current unstructured and related previously stored data, information and knowledge, using the proper hardware and software, related to the sense of of sight, hearing, taste, touch, and more, with the objective to generate new data, information and knowledge. The method to be applied in this case is the Systems Thinking process, which involves and combines the processes of Perception, Cognition, Situational Fuzzy Control and also a Computational Artificial Nervous System (conductor of decisions), Sensory systems of perception of objects of reality and system of assessing of the surounding impacts on these processes and systems.
The computational Consciousness is defined by us as a property, created as a result of computational activity of the computational Brain, which is a self-assessment of the degree of truth of the perceived objects of reality.
In these circumstances, Cognition refers to knowledge acquisition process under uncertainty of objects in fuzzy environment using processes of SMCSDM.
The process of SMCSDM displays the Properties, which are generated by continuous activity of the system of computational artificial Brain (system of Computational of Systems Thinking, generator of decisions), realized via the processes of Perception, Cognition, Situational fuzzy Control and also supported by Computational Nervous system (conductor decisions), Sensory systems of perception of objects of reality and system of assessing of the surrounding impacts on these processes and systems.
Analysis
The proposed method and model of SMCSDM are essentially differentiated from the existing models and methods in a way, that the modeling processes of Deep Mind are operating: systemically under uncertainty, with no support of human intelligence, in unknown in advance situations, in not pre-programmed scenarios and behavior strategies of objects, to be processed by integrating all the methods we have developed, including the methods of application the principles of Systems Approach and Situational Control, and the main aspects of Fuzzy Logic, Linguistics, Cybernetics, Computational Mind and Cognitive Science. SMCSDM method uses our method of a Repository Knowledge in the form of a growing dynamic structure of the semantic network of fuzzy frames, which contain elements of data, information and objects and which are analyzed, actualized and are used by our methods of: (a) Situational Control 11, 14 of data, information, knowledge, objects, models and processes, (b) Perception of languages and objects of the environment, (c) Representation 7 , Generalization 17 and Explanation 13 of Knowledge, (d) Fuzzy Logic Inference 9 , (e) Decision making and Planning decisions 8 , (f) Intelligent User Interface 12 , (g) Control of Dialogue 16 and communications with users and systems, (h) Reasoning 7 and Systems Thinking 10 , and (i) Cognition. With this approach the uncertainty and unpredictability of situations, states of objects and impacts of environment on them becomes certain, predictable and self-regulating.
There are lots of existing ideas, methods and algorithms for resolving a problem of Computational Mind. For example:
As opposed to our suggested approach, the described above (and other) methods, models and systems operate with the use of human intelligence under uncertainty, since these models and systems are static (are not changed in continuous real time), the script of processing is given beforehand, the models are not based on the principles of the system approach and situational control, and the natural languages and objects of reality are not represented in computer on language of thought.
Thus, the comparative analysis of these and others works, associated with our work shows, that our approach is holistic, integrated, systemic and linguistic approach to the problem of modeling of Computational Systemic Deep Mind under uncertainty, using the developed methods of application of principles of Situational Control and Systems Approach, main aspects of Fuzzy Logic, Situational Control, Linguistics, Cognitive Science and developed by us methods and technologies of Situational Control of fuzzy data, information, knowledge and Objects, Perception and Cognition of the objects of the reality, Representation, Generalization and Explanation of Knowledge, Fuzzy Inference, Decision making, Planning of Decisions, Reasoning, modeling of Systems Thinking, and organization of Communication with users and systems in inhomogeneous subject areas with using the diverse natural and machine languages.
Methods, Models, Modules and Processes
This section provides a brief description, designed by us, of a dynamically changing memory structure, models, methods, modules and processes that determine a holistic new model, a new method, a new functionality and a new SMCSDM.
Memory organization.
The memory model 10 , graphically displays dynamically changing structure of hypothetical convex polyhedron, displaying a growing network of interrelated computational semantic frames, each of which is an integrated set of semantic codes, each of which identifies a group of atomic objects (up to the level of the elementary symbol). Each face of the polyhedron and secant plane are described by the generalized linguistic variable containing a group of interconnected fuzzy variables containing properties and values of membership functions of fuzzy logic, related to a specific category of language and of the subject area. Each edge defines the relationship between the fuzzy variables in related generalized linguistic variables, and values of these variables determine compatibility of the related language and subject area. Each vertex defines the concept, which is defined by a plurality of interrelated fuzzy variables, the values of which establish the same meaning of the term in related languages and subject areas. Each of these objects is represented on one internal machine language and its external representation is reproduced in particular language by procedures of their processing. The content of memory model is actualized and memorized continuously in real time on internal and external levels of processing their data, information, knowledge and objects using the system of Situational Fuzzy Control System 11 . The results of this work are used by the processes of SMCSDM for execution of its own functionality. ) , ( w x u F (5) is an objective function, which defines in (2) the objectives of modeling and situational fuzzy control linguistic, thematic and mental data, information, knowledge, objects, models and processes.
Thus, using of the considered above computational models of Memory organization, (1), (2) and described computational models of Fuzzy Inference 9 , Decision making 8 , Representation 7 , Generalization 17 and Explanation 13 of Knowledge, Control of Dialogue 16 , Communication with users and systems on basis of Intelligent User Interface 12 , Perception objects of reality and Cognition, leads to model (6) .
3) Computational Model of Module of Computational Systemic Deep Mind:
)))))))))) ( According to 20 , the Machine Learning addresses the question of how to build computers that improve themselves automatically by experience. In this connection, in this article is considered an applied model adaptation (7) 
Modeling of Computational Systemic Deep Mind.
The process of Modeling of Computational Systemic Deep Mind consists of embedded in each other computational processes of modeling of knowledge, fuzzy logic inference, decision making, planning of decisions, fuzzy control, dialogue control, reasoning, systems thinking, perception, cognition and consciousness. These processes are implemented with using of the process of systemic situational control of data, information, knowledge and objects, where the result of the previous process of modeling is the source of the next process. So the method of modeling is the same for all the processes, with the difference, that each objective function determines the objective of modeling according of SMCSDM's functional requirements during its functioning.
The relationship of modelling, presented in [5] through of the diagram of modelling Leibniz (Fig. 2) , where: the . This rule is the relation, that determines a distributed chain of parcels ijk R at levels of internal and external representation, modeling and processing knowledge and each of these parcels is forming a group of (computing) values. The technology of modeling of Computational Systemic Deep Mind is implemented by way of using the developed by us methods of application of situational control, systems approach and procedures (constructions) of fuzzy logic inference, decision making, Systems Thinking and Cognition, which are realized by Module of Knowledge (4). The computer representation of one of computational rules (9) of resolving lexical ambiguity in the process of modelling Systemic Deep Mind is given in 10 by (10), Fig. 3 (a, b) . This process is functioning on the external and internal levels of representation and modelling of Deep Mind, using multivariate generalized matrices, obtained from model of semantic network of computational frames, organized in memory This rule (10) is interpreted by the computational model of the Module (4) for example, as follows: if two words are included in sentence in both languages and the code of right compatibility of word, located to the left of a group of two words in another language is equal to conceptual code of the word, located to the right of a group of two words in the output language and the code of left compatibility of word, located to the right of a group of two words in the output language is equal to conceptual code of word, located to the left of a group of two words in input language, then these pairs of words of input and output languages correspond and are identical each to other at the level conceptual disambiguation in machine translation process. Through of using in a similar way of compositional rules of grammar, morphology, syntax, logical, psychological and other compositional rules and analyzing of languages, images and signals of reality we are implementing modelling of Computational Systemic Deep Mind, represented on internal and external levels of perception and cognition of objects of environment under uncertainty. The result of work of the modules (4), (6), (9), (10) and (8) is a relationship xyz R , which comprises the relevant syntactical, grammatical, logical, semantic, psychological and pragmatic data and information, which correspond to the situation at the current moment of resolution of the ambiguity and maps the objects of reality on language of thought in the internal and external levels of their representations in memory, perceptible by people, devices, systems and processes for subsequent processing.
Conclusion
The proposed approach allows to compute the deep mind as a property, obtained by the activity of Computational Brain System, System of Computational Cognition, Computational Nervous System, Knowledge Discovery System and Cyber-physical Sensory Computational System under uncertainty by applying of our developed computational models and methods of computational perception, cognition, representation in memory the objects of reality in form of language of thought, processing of these objects and synthesis of them in form of external (linguistic) level of representation, with application of the principles of systems approach and situational control, and of the main aspects of linguistics and fuzzy logic.
